N-palmitoyl serotonin alleviates scopolamine-induced memory impairment via regulation of cholinergic and antioxidant systems, and expression of BDNF and p-CREB in mice.
N-Palmitoyl-5-hydroxytryptamines (Pal-5HT), a cannabinoid, has recently been reported to express anti-allergic and anti-inflammatory actions in RBL-2H3 cells, and ameliorate glutamate-induced cytotoxicity in HT-22 cells. In this study, we examined the effect of Pal-5HT on deficits of learning and memory induced by scopolamine in mice. Memory performance was evaluated using Morris water maze test and passive avoidance test. Activities of acetylcholinesterase (AChE) and choline acetyltransferase (ChAT), level of oxidative stress markers, and expression of brain-derived neurotrophic factor (BDNF), phosphorylation of cAMP response element-binding protein (p-CREB) were determined. Loss of neuronal cells in hippocampus was evaluated by histological examinations. Pal-5HT significantly improved the amnesia in the behavioral assessment. Pal-5HT regulated cholinergic function by inhibiting scopolamine-induced elevation of AChE activity and decline of ChAT activity. Pal-5HT suppressed oxidative stress by increasing activities of glutathione peroxidase (GPx), glutathione reductase (GR) or NAD(P)H quinine oxidoreductase-1 (NQO-1) and lowering MDA level. Additionally, it prevented against scopolamine-induced expression of iNOS and COX-2. Moreover, Pal-5HT suppressed the death of neuronal cells in CA1 and CA3 regions, while it restored expression of p-CREB and BDNF in hippocampus. Taken together, Pal-5HT is suggested to ameliorate deficits of memory and learning through regulation of cholinergic function, activation of antioxidant systems as well as restoration of BDNF and p-CREB expression. From these, Pal-5HT may be a potential candidate to prevent against neurodegeneration related to the memory deficit.